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(54) DIGITAL SIGNAL RECORDING AND REPRODUCING DEVICE AND DIGITAL 
SIGNAL REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To add information denoting a change in a program of 
a digital broadcast in the case of reproducing plural programs continuously by a 
digital VTRgiving the reproduced signal to a reception and demodulator of digital 
broadcast in which the signal is decoded. 

SOLUTION: When a signal processing microcomputer 8 detects data representing 
a recording start position (REC START) and a recording end position (REC END) 
in reproduction VAUX data sent from a demultiplexer 12the microcomputer 8 
informs it to a digital interface 16. The digital interface 16 sets a discontinuous 
flag to identify a program change to a header of an isochronous packet to which 
video data sent from the demultiplexer 12 are given. 



CLAIMS 



[Claim(s)] 

[Claim 1]A digital signal recording and reproducing device adding the 1st 

identification information to a digital signal outputted from said 1st means when it 

has the following and said 4th means detects change of said program. 

1st means to output and input a digital signal coded with a predetermined coding 

mode. 

2nd means to record said digital signal sent from said 1st means on a recording 
medium. 

The 3rd means that reproduces said digital signal currently recorded on said 



recording mediumand is sent to said 1st means. 

4th means to detect change of a program in a digital signal reproduced from said 
3rd means. 

[Claim 2]The digital signal recording and reproducing device according to claim 1 
which adds the 2nd identification information to a digital signal outputted from the 
1 st means when it has further 5th means to input operational mode and gear 
change reproduction mode is specified from said 5th means. 
[Claim 3]A digital signal reproducing method characterized by adding the 1st 
identification information to said digital signal when reproducing a digital signal 
coded with a predetermined coding mode from a recording mediumoutputting to 
the exterior and a program of said digital signal under reproduction changes. 
[Claim 4]The digital signal reproducing method according to claim 3 which adds the 
2nd identification information to a digital signal while performing gear change 
reproduction. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the method of device [ the method ] 
and reproducing which carries out record reproduction of the video signal and 
audio signal which applied highly efficient coding technologysuch as MPEG (Moving 
Picture Image Coding Experts Group)and were codedlt is related with the art 
which adds the recognition signal which shows that it is the discontinuity and gear 
change reproduction mode of a reproduction program in detail. 
[0002] 

[Description of the Prior Art]In recent yearsin the U.S. or European 
countrieshighly efficient coding technologysuch as MPEGis applieda video signal 
and an audio signal are codedit transmits via a communications satellite etc.and 
the system which restored to this in the receiver is spreading. 
[0003]In these systemsreception and a demodulator for exclusive use are needed 
for a receiver. The portion which chooses the transport stream of a desired 
channel from the transport stream which the data of two or more channels 
multiplexed in this reception and demodulatorlt has the portion which separates 
the desired video data and audio information of a program from the transport 
stream of a desired channeland the portion which decrypts the video data and 
audio information which were separated. 

[0004]In order to be able to perform separation of the video data of reception of 
the transport stream of the desired channel mentioned aboveor a desired 
programand audio information in reception and a demodulator in this systemThey 
are PSI (Program Spesific Information: program specification information)and EPG 
(Electroic ProgramGuide: electronic program guide) or SI (Service.) in the 



multiplexed transport stream. Information: Servicing information is added. 
[0005] 

[Problem(s) to be Solved by the Invention]A video signal and an audio signal are 
coded and record / videotape recorder (henceforth [ DVCR ]) to reproduce is 
commercialized. And it considers recording/reproducingwithout decrypting the 
video data and audio information of digital broadcasting which were mentioned 
above in such DVCR (work ''illustration digital video reader" pp.140edited by 
Kubota Yukio -1 520hm-ShaLtd.August 25Heisei 7). 

[0006]As for this inventionthe above DVCR(s) reproduce the program of digital 
broadcasting in succession two or morelt aims at providing the digital signal 
recording and reproducing device and digital signal reproducing method which 
enabled it to perform promptly decryption operation at the time of change of a 
programwhen inputting into the reception and the demodulator which mentioned 
this above and decrypting. 

[0007]An object of this invention is to provide the digital signal recording and 
reproducing device and digital signal reproducing method kept the decoding output 
of a video data and audio information from breaking offwhen inputting into the 
reception and the demodulator which mentioned above the output at the time of 
gear change reproduction of the above DVCR(s) and decrypting. 
[0008] 

[Means for Solving the Problem]In order to solve said technical problema digital 
signal recording and reproducing device concerning this invention 1st means to 
output and input a digital signal coded with a predetermined coding mode2nd 
means to record a digital signal sent from the 1st means on a recording 
mediumThe 3rd means that reproduces a digital signal currently recorded on a 
recording mediumand is sent to the 1st meansWhen it has 4th means to detect 
change of a program in a digital signal reproduced from the 3rd means and the 4th 
means detects change of a programthe 1st identification information is added to a 
digital signal outputted from the 1st means. 

[0009]A digital signal reproducing method concerning this inventionWhen 
reproducing a digital signal coded with a predetermined coding mode from a 
recording mediumoutputting to the exterior and a program of a digital signal under 
reproduction changesthe 1st identification information is added to this digital signal. 
[0010]In a digital signal recording and reproducing device and a digital signal 
reproducing method concerning said this inventionthe 2nd recognition signal may 
be further added at the time of gear change reproduction. 
[001 1]According to this inventionthe 4th means adds the 1st identification 
information to a digital signal outputted from the 1st meanswhen change of a 
program in a digital signal reproduced from the 3rd means is detected. 
[0012] 

[Embodiment of the Invention]It explains in detailreferring to drawings for an 
embodiment of the invention below. The reception and the demodulator 
constituted so that it might decrypt in response to the digital signal of MPEG 
which the digital signal recording and reproducing device first applied to this 



invention reproduced are explained. 

[001 3] Drawing 4 is a block diagram showing the composition of this reception and 
demodulator. This reception and demodulator are called IRD (Integrated Receiver 
Decoder). 

[0014]This reception and demodulator are provided with the following. 

The front end 21 which inputs the RF signal sent from a down converter (not 

shown)and chooses the transport stream of a desired channel. 

The demultiplexer 22 which separates the desired MPEG video dataMPEG audio 

dataand additional information of a program from the transport stream selected by 

the front end 21 . 

The buffer memory 23 which stores temporarily the data outputted and inputted 
through the demultiplexer 22. 

[0015]This reception and demodulator are provided with the following. 
MPEG video decoder 24 which decrypts the video data separated by the 
demultiplexer 22. 

MPEG audio decoders 25 which decrypt the audio information separated by the 
demultiplexer 22. 

NTSC encoder 26 which changes into the video signal of NTSC system the video 
signal decrypted by MPEG video decoder 24. 

D/A converter 27 which analog-izes the output of NTSC encoder 26and D/A 
converter 28 which analog-izes the output of MPEG audio decoders 25. 
The buffer memory 25a to which the buffer memory 24a which accumulates a 
video data temporarily accumulates audio information in MPEG audio decoders 25 
temporarily again is formed in MPEG video decoder 24. 

[0016]The microcomputer (henceforth a microcomputer) 29 in which this reception 
and demodulator control operation of the whole deviceThe front panel 30 and the 
MPEG video data separated by the demultiplexer 22It has the digital interface 31 
which sends the MPEG video dataMPEG audio dataand additional information 
which transmitted MPEG audio data and additional information to the exteriorand 
were received from the outside to the demultiplexer 22. 

[0017]The front end 21 comprises a tunera QPSK demodulation machineand an 
error correction circuitFrom the multiplexed transport stream of two or more 
channelsa user chooses and does QPSK demodulation of the transport stream of 
the channel of the request specified in the front panel 30and performs detection 
and correction of an error further. 

[0018]The example of the transport stream for one channel is shown in drawing 5 . 
As shown in this figureto the transport stream of one channeltwo or more 
programs (herethe program numbers 1-3 are illustrated) have multiplexed. Herea 
program will be the broadcast service of the NHK satellite 1 stand the NHK 
satellite 2nd gradefor exampleif it says by a virtual broadcast channel and the 
present broadcast of Japan. 

[0019]The data of each program is packet-ized by predetermined length (188 
bytes)and has a header in the head. And PID (Packet Identification: packet ID) for 



identifying data is given to the header. 

[0020]From the transport stream of the channel of the request selected by the 
front end 21 the packet which includes additional information through the 
demultiplexer 22 is once written in the buffer memory 23. And from herethe 
desired MPEG video data and MPEG audio data of a program are recognizedand it 
dissociatesand the video data is sent to MPEG video decoder 24and audio 
information is sent to MPEG audio decoders 25. In drawing 9 the video data and 
audio information of the program number 2 are separated. 
[0021 ]PID (packet ID) given to the packet is seen on the occasion of this 
separation. And if it is PID which identifies the desired video data and audio 
information of a programit will send to MPEG video decoder 24 and MPEG audio 
decoders 25respectively. In drawing 9 PID given to the video data of the program 
number 2 is "xx"and PID given to audio information is "yy." The method of getting 
to know the correspondence relation between a program number and PID in 
reception and a demodulator is mentioned later. 

[0022]The video data sent to MPEG video decoder 24 is memorized by the buffer 
memory 24ais read suitably and decrypted. After the decrypted BITEO data is 
changed into the video signal of NTSC system by NTSC encoder 25 and is 
changed into an analog video signal by D/A converter 26it is supplied to an 
external monitoring device (not shown). The audio information sent to MPEG audio 
decoders 25 is memorized by the buffer memory 25ais read suitably and decrypted. 
After the decrypted audio information is changed into an analog audio signal by 
D/A converter 28it is supplied to speakers (not shown)such as a monitoring device. 
[0023]The video signal and audio signal of digital broadcasting can be received as 
mentioned aboveand it can decryptand can display on a monitoring device. 
[0024]Nextadditional information is explained. As mentioned aboveinto the 
multiplexed bit streamPSI (program usage information)and EPG (electronic 
program guide) or SI (servicing information) is added. HereSI specified by the DVB 
(Digital Video Broadcasting) system which is the digital broadcasting of PSI and 
Europe specified by MPEG is explained. 
[0025]** :P. AT (Programme Association Table) 

This table is prescribed by MPEG and PID (packet ID) is 0. And the main contents 
are description of PID of NIT mentioned laterand PID of PMT. 
[0026]** :P. MT (Programme Map Table) 

This table is also prescribed by MPEG and PID is determined by PAT mentioned 
above. The main contents are description of correspondence with a program 
number and PIDand description of PID of ECM (scramble data which accompanies 
a program). 

[0027]** : CAT (Conditional Access Table) 

This table is also prescribed by MPEG and PID is 1. And the main contents are 
description of EMM (customer-oriented scramble information). 
[0028]** : NIT (Network Information Table) 

PID is 0010. And the main contents are description of network names (a satellite 
namea terrestrial transmitting stationetc.)and description of a modulation method 



or frequency about each of that transport stream (physical channel). 
[0029]The following tables are prescribed by DVB. 
** : BAT (Bouquet Association Table) 

PID is 001 1 . And the main contents are the contents of service and the 
description of a CASS (Conditional Access Service System) method about the 
name of a bouquet (Bouquet: program provider)description of the destination 
countryand a transport stream (physical channel). 
[0030]** : SDT (Service Description Table) 

PID is 001 1. And the main contents are description of the name of service ID 
contained there about a transport stream (physical channeOand its bouquetetc. 
Hereservice ID is the NHK satellite 1st and a broadcast channel of the NHK 
satellite 2nd grade. That isit is the same as the blog rum number specified by 
MPEG. 

[0031]** : EIT (Event Information Table) 

PID is 0012. And the main contents are description of event IDits start 
timebroadcasting hoursa program contentetc. And transport stream ID and service 
ID are described for every event ID of this. Hereevents are programssuch as 
"news at 7:00 (a part for December 1 broadcast)"for example. 
[0032]** : TDT (Time and Data Table) 

PID is 0010. And the main contents are description of the information on 
Greenwich Mean Time. Matching the time of the clock (not shown) in a device can 
be performed using this TDT. 
[0033]** : RST (Running Status Table) 

PID is 0013. And the main contents are description of the executed situation of an 
event. That isan end etc. are described before the start of a certain eventand 
during execution. 

[0034]Nextit is explained how the microcomputer 29 in reception and a 
demodulator processes PSI and SI which were explained above. 
[0035]Firstin reception and a demodulatora constant etc. are set up according to 
the method of each network. Since this information is described by NITa 
modulation methodfrequencythe bit rateerror correcting systemetc. are obtained 
to each transport stream. These information is stored in EEPROM (not shown) of 
the microcomputer 29 after setting out. 

[0036]Nextan event is searched using EIT. Peculiar event ID is given to each 
broadcast eventthe name and the contents of the program are described by EIT 
with start timeand the transport stream ID and service ID are described for every 
event, then — distinguishing transport stream ID from EIT and setting up 
reception and a demodulator using the constant of the transport stream obtained 
by NIT — transport stream selection of a desired channel — it carries out. 
[0037]The processing at the time of choosing the transport stream of a desired 
channel in the front end 21 above was explained. Nextprocessing of the 
microcomputer 29 at the time of sending the output of the demultiplexer 22 to 
MPEG video decoder 24 and MPEG audio decoders 25 is explained. 
[0038]The contents of one example of the transport stream inputted into the 



demultiplexer 22and PAT and PMT in it are shown in drawing 6 . Drawing 7 shows 
the example of an internal configuration of the buffer memory 23. And drawing 8 is 
a figure showing the flow of this processing. Hereit explains as what chose 
broadcast of the program number 1 . 

[0039]As first shown in Step S1 of drawing 12the output of the front end 21 is 
written in the buffer memory 23 through the demultiplexer 22. Since the storage 
areas 23A-23C are appointed for every data as shown in drawing 7t he buffer 
memory 23 is written in each area. 

[0040]Nextas shown in Step S2PAT is looked for out of the additional information 
written in the additional information area 23C of the buffer memory 23. In this 
processingPID should just look for the packet of zero. As shown in drawing 6 
(2)PID (herePID of "cc" and PMT2 was set to "dd" for PID of PMT1) of PMT for 
every program is described by PAT. 

[0041]ThenPID looks for the packet of "cc" next. TherebyPMT! corresponding to 
the program number 1 is detectable. As shown in drawing 6 (3)the MPEG video 
data of the program number 1 MPEG audio dataand PID of ECM are described by 
PMT1. 

[0042]Thereforein watching broadcast of the program number 1. PID reads the 
packet of "aa" from the MPEG video data area 23A of the buffer memory 23It 
sends to MPEG video decoder 24 through the demultiplexer 22and PID reads the 
packet of "ab" from the MPEG audio data area 23Band it sends to MPEG audio 
decoders 25 through the demultiplexer 22. As shown in drawing 5 only the data 
except a header is sent at this time. PID decodes scramble using the ECM 
information described by the packet of "xx." 

[0043]In watching broadcast of the program number 2PID looks for the packet of 
"dd" similarly. As shown in drawing 6 (4)the video data of the program number 
2audio informationand PID of ECM are described by this packet. ThenPID reads 
the packet of "ba" from the MPEG video data area 23Ait sends to MPEG video 
decoder 24PID reads the packet of "bb" from the MPEG audio data area 23Band 
it sends to MPEG audio decoders 25. PID decodes scramble using the ECM 
information described by the packet of "zz." 

[0044]The usual processing which decodes the transport stream inputted from the 
front end 21 above was explained. Reception and the demodulator of drawing 4 
can output the MPEG video dataMPEG audio dataand additional information which 
were further separated by the demultiplexer 22 to an external recording and 
reproducing devicefor exampleDVCRvia the digital interface 31. It can receive via 
the digital interface 31 and the MPEG video dataMPEG audio dataand additional 
information which the external recording and reproducing device outputted can be 
sent to the demultiplexer 22. Nextthese processings are explained. 
[0045]Processing of the microcomputer 29 at the time of sending out the output 
of the demultiplexer 22 to the exterior from the digital interface 31 first is 
explained. Since the greater part of this processing is the same as the usual 
processing mentioned aboveit explains only a different point. 

[0046]An MPEG video data and MPEG audio data are sent to the digital interface 



31 with a packet header attached. That iswhen the microcomputer 29 reads from 
the buffer memory 23the whole header is read and it sends to the digital interface 
31 through the demultiplexer 22. 

[0047]While PSI and SI had also attached the headerit sends to the digital 
interface 31. HoweverPAT leaves only PID which specifies PMT of the selected 
program numberand others remove. For examplewhen the program number 1 is 
chosenit leaves only PID (in the case of drawing 6 it is "cc") of PMTIand others 
remove. 

[0048]Thusthe data sent to the digital interface 31 is sent out from here outside. 
The digital interface 31 is basedfor example on IEEE-1394. In this casedata is put 
into the isochronous packet of IEEE-1394 and is outputted. The isochronous 
packet outputted from the digital interface 31 is sent to external DVCR. 
[0049]The format of an isochronous packet mentioned above in drawing 9 is shown. 
When 2 bits of the tag (tag) field are 01 2 the common isochronous packet header 
(henceforth a CIP header) of 2 KUADO let is inserted in the head of a data field. 
The value of tag is made into 01 2 for the purpose of treating the real time data of 
the digital audio video signal of digital video apparatusdigital audio apparatusetc. 
Drawing 10 shows the CIP header in the case of taking the value of tag =01 2 . 
Drawing 1 1 shows the example of allotment of FMT (format type) in a CIP header. 
At this embodimentthe format of an MPEG signal transmission is specified by 
FMT=1 00001 2 . And the data of MPEG is put into the data block after the CIP 
header shown in drawing 9 . 

[0050] Drawing 1 is a block diagram showing the composition of DVCR which 
applied this invention. This DVCR codes an analog video signal and has record / 
function to reproduceand a function which records / reproduces the digital signal 
of MPEG inputted from the outside. 

[0051]Record/reproduction of an analog video signal are explained first. This 
DVCR is provided with the following. 

A/D converter 1 which digitizes a video signal in order to record an analog video 
signal. 

The data-compression-coding circuit 2 which performs data-compression-coding 
processing of DCT (discrete cosine transform)quantizationvariable length 
codingetc. to the output of A/D converter 1. 

The framing circuit 3 which frame-izes the output of the data-compression-coding 
circuit 2. 

[0052]This DVCR of this is provided with the following. 

The multiplexer 4 which compounds the video ancillary data (VAUX data) which 
the output of the framing circuit 3 and the signal-processing microcomputer 8 
mentioned later create. 

The error correcting code additional circuit 7 which adds an error correcting code 
to the output of the multiplexer 4. 

The channel encoder 6 which performs a record modulation process to the output 
of the error correcting code additional circuit 7. 



[0053]This DVCR is provided with the following. 

The mode processing microcomputer 7 which performs generation of information 
signalssuch as TV channel of a video signaland recording timeetc. based on user's 
operation etc. 

The signal-processing microcomputer 8 which performs creation of VAUX dataetc. 
based on the output of the mode processing microcomputer 7. 
Herethere are a recording start position (REC START)a recording end position 
(REC END)etc. on TV channelrecording timeand videotape in VAUX data. 
[0054]The format for one track of the data outputted to drawing 2 from the error 
correcting code additional circuit 5 is shown. As shown in this figurea video data 
and VAUX data are formed in 90 bytes of block unit. And this data receives a 
record modulation process in the channel encoder 6is amplified by recording 
amplifier (not shown)and is recorded on videotape (not shown) using a magnetic 
head (not shown). In actual DVCRon a trackthe time sharing of audio 
informationthe subcode dataetc. is carried outand they are recorded with a video 
data and VAUX data. 

[0055]It explained coding and recording the video input signal of an analog above. 
Nextreproduction of the video signal currently recorded is explained. 
[0056]The regenerative circuit 9 which performs waveform equalization of 
dataplayback of a data clocketc. which this DVCR was played from videotape and 
amplified with playback amplifier (not shown)The channel decoder 10 which 
performs record recovery processing to the output data of the regenerative circuit 
9The error correction circuit 1 1 which performs error correction processing to the 
output of the channel decoder 10The demultiplexer 12 which separates a video 
data and VAUX data from the output of the error correction circuit 1 1The 
deframing circuit 13 which decomposes the frame of this video datalt has D/A 
converter 1 5 which analog-izes the output of the data compression decoding 
circuit 14 which processes decoding of a variable length codeinverse 
quantizationreverse DCTetc.and the data compression decoding circuit 14 to the 
output of the deframing circuit 13and is changed into an analog video signal. The 
VAUX data separated by the demultiplexer 12 is sent to the signal-processing 
microcomputer 8and is sent to the mode processing microcomputer 7 from here. 
[0057]Nextrecord/reproduction of the signal which is inputted from the outside 
and which is coded are explained. This DVCR is provided with the digital interface 
16. This digital interface 16 is constituted like the digital interface 31 in reception 
and the demodulator of drawing 4 .And the packet of IEEE-1394 is transmitted and 
received between the digital interfaces 31 of drawing 4 . 

[0058]Nextthe operation which records the MPEG data inputted from the digital 
interface 16 is explained. As mentioned abovethis MPEG data is put in and 
transmitted to an isochronous packet from the digital interface 31 of reception and 
the demodulator of drawing 4 . 

[0059]Firstin the digital interface 16the data of MPEGi.e.an MPEG video 
dataMPEG audio dataand additional information are separated from an isochronous 



packet. The separated data is sent to the multiplexer 4 through switch SW1is 
multiplexed with the VAUX data outputted from the signal-processing 
microcomputer 8 hereand is formed in the format of drawing 2 of the error 
correcting code additional circuit 5. That isan MPEG video dataMPEG audio 
dataand all the additional information will be recorded on the recording area of a 
video data. About the processing after error correcting code additional circuit 5it 
is the same as the time of record of the analog video input signal mentioned above. 
[0060]Nextthe processing at the time of reproduction of MPEG data is explained. 
The processing at the time of reproduction is also the same as the time of 
reproduction of the video signal mentioned above until it inputs regenerative data 
into the demultiplexer 12. The regenerative data inputted into the demultiplexer 12 
is divided into the data and VAUX data of MPEG here. The data of MPEG is sent 
to the digital interface 16 through switch SW2. VAUX data is sent to the signal- 
processing microcomputer 8. 

[0061]In the digital interface 16the header shown in drawing 9 and drawing 10 to 
MPEG data is addedand it outputs to the exterior as an isochronous packet. It is 
inputted into the digital interface 31 of reception and a demodulatorthe video data 
of the original MPEGthe video data of MPEGand additional information are taken 
out hereand this isochronous packet is written in the buffer memory 23 through 
the demultiplexer 22. 

[0062]Processing of the MPEG video data and MPEG audio data which were 
written in the buffer memory 23 is the same as processing of these data in the 
transport stream which was mentioned above and which was inputted from the 
front end 21. On the other handthe microcomputer 29 is processed as follows to 
PSI and SI which were written in the buffer memory 23. 

[0063]PAT and PMT are used as it is. Since it left only PID which specifies PMT 
of the program number chosen from PAT and others have removed when 
outputting data to external DVCR from reception and a demodulator as mentioned 
aboveOnly PID which specifies PMT of the program number under input is 
described by PAT in the data inputted from external DVCR here. ThereforePAT is 
seenPMT can be looked forthe PMT can be seenand the MPEG video data and 
MPEG audio data of a program under input can be read. The MPEG video data and 
MPEG audio data which were read are sent to MPEG video DEKOTA 24 and 
MPEG audio DEKOTA 25 through the demultiplexer 22and are henceforth 
processed like these data from the front end 21. 

[0064]About EITonly the information on actual (actual) of a program and present 
(present) described in PAT is decodedand others ignore. Hereit means that it is a 
transport stream of the selected channel that it is actualand a present means 
what the selected program is broadcasting now. 

[0065]About RSTonly the thing about the program described in PAT is 
decodedand others ignore. About SDTonly the actual thing of the program 
described in PAT is decodedand others ignore. 

[0066]Although NIT is required for setting out in the front end 21 since it is 
unnecessary in the demultiplexer 22it ignores. It ignores similarly about BAT. 



[0067]About TDTsince TDT in a regenerative signal is not what shows the time at 
the time of recording and shows the present time when inputting the regenerative 
signal of external DVCRthis TDT ignores. The situation which this doubles at the 
time mistaken on the occasion of matching the time of an internal clock is 
avoidable. 

[0068]The case where two or more programs are continuously inputted from 
external DVCR is explained. As mentioned abovethe microcomputer 29 looks at 
PATIooks for PMTIooks at the PMTand reads the MPEG video data and MPEG 
audio data of a program under input from external DVCR. Howeverwhen external 
DVCR is outputting two or more programs continuouslywhen a program 
changesthe microcomputer 29. PAT cannot newly be seenPMT cannot be looked 
for and the MPEG video data and MPEG audio data of a program which changed 
cannot be read. In MPEG video decoder 24 and MPEG audio decoders 25Right 
decryption cannot be performedif the data of the program before the change which 
remains in the buffer memory 24a and 25a is not cleared when a program changes 
since the past data is used for decoding processing. 

[0069]When similarly it changes to the program from which a transport stream 
differs also about Slit is necessary to rewrite SI in the buffer memory 23. 
[0070]Soin this embodimentwhen the program which DVCR is reproducing 
changesthe flag which identifies it to the header of an isochronous packet is 
formed.That isthe discontinuous flag is formed in the bit bO of FDF of drawing 10 . 
[0071]This discontinuous flag is used as a predetermined time (for example and 1 
second) "H (high)'' level when a transport stream becomes discontinuous in the 
regenerative signal of DVCR. When the signal-processing microcomputer 8 
specifically detects the data in which a recording start position (REC START) and 
recording end position (REC END) are shown in the reproduction VAUX data sent 
from the demultiplexer 12A discontinuous flag is used as the "H (high)" level by 
telling the digital interface 16. 

[0072]And in reception and a demodulatorwith the digital interface 31 if this 
discontinuous flag is detectedthe microcomputer 29 will rewrite SI in the buffer 
memory 23and. The instructions which clear each buffer memory 24a and 25a are 
given to MPEG video decoder 24 and MPEG audio decoders 25. 
[0073]In this embodimentalso when the mode of DVCR changes from a stop 
(STOP) to reproduction (PB)the discontinuous flag mentioned above is used as 
the "H (high)" level. Specifically the mode processing microcomputer 7 detects a 
user's PB operationand tells it to the signal-processing microcomputer 8and it 
realizes by the signal-processing microcomputer 8 ordering the digital interface 16. 
It enables it to perform rewriting of SI in the buffer memory 24a in reception and a 
demodulatorand a clearance and the buffer memory 23 of the data in 25a also in 
the case where this is reproduced from the middle of DVCR being a program etc. 
[0074]In this embodimentthe gear change reproduction flag is formed in the bit b1 
of FDF. This is a flag used as the "H (high)" levelwhen the operational modes of 
DVCR are a throwand cue/review. Since only I picture of MPEG serves as valid 
data at the time of such gear change reproductionthe buffer memory 24a carries 



out an underflowand the output of MPEG video decoder 24 will break off until the 
following I picture is decrypted as a result. Thenwhen this gear change 
reproduction flag is detectedit constitutes from reception and a demodulator so 
that it may continue outputting I picture decrypted at the end from MPEG video 
decoder 24until the following I picture is inputted. 

[0075]The flag explained above is shown in drawing 3 . HereNP is data of a normal 
play and TP is data of a trick play. NP1 ->NP2 shows that the program of the 
normal play changed. 
[0076] 

[Effect of the lnvention]As explained to details abovewhen inputting the 
regenerative data based on this invention into reception and a demodulator and 
decoding itdecryption operation at the time of change of a program can be 
performed promptly. When inputting the output of gear change reproduction into 
reception and a demodulator and decrypting itthe decoding output of a video data 
and audio information can be prevented from breaking off. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of DVCR which applied 
this invention. 

[Drawing 2] It is a figure showing the format for one track of the data outputted 

from the error correcting code additional circuit of drawing 1 . 

[Drawing 3] It is a figure showing the flag in DVCR which applied this invention. 

[Drawing 4] It is a block diagram showing the composition of the reception and the 

demodulator constituted so that the output of the digital signal recording and 

reproducing device concerning this invention might be undergone. 

[Drawing 5] It is a figure showing the example of the transport stream for one 

channel. 

[Drawing 6] It is a figure showing the contents of one example of the transport 
stream inputted into a demultiplexerand PAT and PMT in it. 
[Drawing 7] It is a figure showing the example of an internal configuration of the 
buffer memory 3 in drawing 4 . 

[Drawing 8] It is a figure showing the flow of processing of the microcomputer at 
the time of sending the output of a demultiplexer to an MPEG video decoder and 
MPEG audio decoders. 

[Drawing 9] It is a figure showing the format of an isochronous packet. 

[Drawing 10] Tag = it is a figure showing the CIP header in the case of taking the 

value of 01 2 . 

[Drawing 1 1] It is a figure showing the example of allotment of FMT in a CIP header. 
[Description of Notations] 

5 [ — A signal-processing microcomputer9 / — A regenerative circuitIO / — A 
channel decoderl 1 / — An error correction circuit16 / — Digital interface ] — An 



error correcting code additional circuit6 — A channel encoder7 
processing microcomputers 
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(6) 



1 8 6 9 6 8 



[0 0 5 2] i:©C©DVCRlt 7b-5>^ 

sb 3 ©aj*) tmrn? zm^iamn p > 8 tff&a? * 
n'xtiuf-^ (vauxx-^i) zsmrz^ii'* 

[0 0 5 3] 3" 61^ C(73DVCRl*v IL-+f-tifM? 
^gKtiT^l^TVT^y^k ^SBB$lf<Dlf« 

=i v 7 ©a^^Stc v A U X 7 s — *©f&0«**7 
3ffif5!137'f ziVSi^iS^TtN^ Cc7\ VAU 
Xx- SUCtiT V^-V>*/k SIBIi tfftf-7 
±®fl«Mtetta (REC START) *>»W*Tffi 
1 (REC END) ^tffc^o 
[0 0 5 4] H2H:«yiIjEW*Wll0igtt5^6ai73S- 

EKCrjVf J: 5 IC. tf =fH r- * Rtf V A U X 7="- * I* 9 

—9 teT * *Vkx V p — Jf 6 lc£l"TIBfltgMttUl«S 

its fan/*:/:/ (H^*r) fc*yig«*ns «*i'vy 

tfV AU XT-Z t&K*-T < XT—Z'P+tzr^- K 
[0 0 5 5] U±7i-n?<D\fT*AJ3m^*ftmtL 

[0056] CWDVCRli, e^^-^frSBfcJr 
tu S^7 7 >y (BUSH***) T«itg£*lfcx-*<7)»m 

^yl/xP— SM 0<hs t^-v ^^-^l 0<Dtii7jU:*t 

LTKyirjE»a*atr«ypiEiH]Hn i wypiE 

7U-A^7jS¥-r^x-7b-5>^'[£]Bl 3i:, f7U 
Sgl x-*ffifiH£^fb[H]S&1 4<7)tiJ73^7'7-P^ 

l t t't- p ? e "^a-flrefcfflftr * d / a p \- * 
m^titc v a u x x— * ttfi^fflJi^-f p vs^e 

[0 0 5 7] fl-SPfrSA^ft^ra^b^nT^ 

*«*©e»/w£fc-^Ti»!iM-s. c<dd v c r 

it. t->WV?7i-71 6£{S*.T^£„ cfflf 
-^M^7i-7 1 6li, I2|4<73§fl • «li£»tC 



•€'LT> E4cD7 ; v > ^^U'l'>-5'7i-7.3 1 <tCD 
P^7J- I E E E — 1 3 9 4C0/\°7--y h tDiMSfl^T?,, 
[00 5 8] f^M>^7i-X166SA 

^j*n?>M p e GT-zmzmrzwift^tsmtZo wi 

^Ifflf->'?MV5'7i-X3 1 A^T'^V^P^- 
X/\°7- y hlcAtlTeS?+l/ct<7)T«^o 
[005 9] 7-^;K>'5'7i-X1 6tCfc^ 

ti?MP EGtrtf-^^ MP EG^-tV^X- 

^■y^SW 1 £iioT^U^7U^- , 74'-\)2S£>tU ZLZ. 
Tim^m^^ P V 8 3" tlfcV A U X t 1 '— Sf <fc 

£»b3-*u ^yniEi?^ti)PiuB5ic«fey, 02<D7 

*-7'y KCflSfiKSTft*, ^fMA MP EGtftf- 
MPEGt-7-f^f-5!> &tMffll11HB©£T# 
t:"7 r 7|-7 :r --J'CDie^xy7 7 tcieS*+i5c:<J;lc)5:^ <> 18 
y rriE^^^Diiiss 5 j-x&roaaJiK-^Tte, eua? l/c 
t't- p v £t* KMt^mmmt m 
[0060] mpeg ws^<Diasico 

yu^+M 2^X73^5^71*. By^L/itrx^-fi^ 
S£B3£HUT**«, x7/l/7^b?+M 2lCA73*tl 
/cS^x—SU*. cCTMPEG©7-^iVAUXf 
ttC7>St*n^o MPEGWf-^liX-l'yf SW 

2«-jioT7 :r v'-S';U'r>'S!7i-7. 1 6^iMen^o $ 

fc V A U X ^-•J' lill^iflS x'^r P V 8 ^6tl^o 
[006 1] f-^M>^7i-X167'li, MPE 
G9'-9lzMLZm9 RXfm 1 0 LfCN -y 
SDL. 7'TV7Pt7sy\>7 h t LT^gB^JiSTa-r^o 

M>97i-X3 1 ^\AtS^n, IC?7C(DMP EG 
CDtlxTt-x-^. MP EGCDe^x-'S'v SWSPlt 
lltfKUtbtftU 77^^7 7-2 2^1/^7 
7^i'J 2 3tC*^&$ft3„ 

[0 0 6 2] /W77/i'J 2 3tC*3-j^^tl/cMP E 
Gti^Tl-^-^RU-MP EG7t--^V7t-^-'$!tDSaS 
t*. SuiEL/cv 7P> H> K2 1 fr6A*)3-ftfc h5 

hx h y-^^cDiinetox-'S'CDsasiisii; 

T-Jfe^o -7Js M'777^tU 2 3 lc*?ii$n/c P S 
I &TJS I {c«LT7'rP>'2 9liUT0ci:3lcaiSt- 

[0 0 6 3] PATtPMTIifOSSffiffit^ buxE 

Lfc«tatc §<i • «M^B^eyi-a?oDv cr^- 

-S»^tiJ73-r5Klc. P AT6^6iH«Lfcyp^AS# 

©PMT^jg^-r^p i Drci7^L. mm&LT^ 

©pat tctiA^^royp ^7^#f© p m t smsr 
*p i DraTtfisass-fiTi^o l/ca^t. pat^ 

ETPMTSSL ^-CPMT^ITA^yn^ 



(7) 



?tBB 5 F9 — 1 8 6 9 6 8 



Zx^MP EGfcfx^x— £&tfMP EG*— t**?— 
ZZmfrttiTZttf-eZZo Iro^ttl LfcM PEG kly 1 ^ 
EG*— 7^*5*—* tt* rV/l/f7U 
^+7 2 2£iMoTMP EGbf^txP-* 2 4&tfMP 

> K2 1 ^e^^tieci^-^iiiPitiicMis^nSo 

[0064] E I TtCO^T»> P ATftlClBiSSftT 
^^^P^ZxCD^^^ilT 7 ^ (a c t u a I ) 
Hf>h (present) (01S»^t3-KU 

[0 0 6 5] RSTlCWTIi, P ATF*gtCiBa!*nT 
STSo SDTIt^m P ATrtlCfBa!*ftT^5 

[0 0 6 6] N I Tli7P>H>K2HCfett5l8^ 

tt^orwiR»r*o b ATico^Tt»iRi«tc«itsr*o 

[0 0 6 7] T D T tCOl^Ttix ^ffiCO D V C R 0)15^ 

«**A*i-r*i»;:tt* ff£fl*4«oTDT»M»e«> 

©WJdto*0)l»lclR'pfc»IBlc«to***«**W8 

[0 0 6 8] SSte* M0a>DVCR3b^64feftflO^n 

»Ufccfc?lC % ^3>2 9BPATtJlTPMT« 
Lx *0)PMT«JlT^*0!)DVCRfr6A**a)^P 
?^Zx<DMP E G tff *f-^StfM P E Gt-f < * 
f->*K*art". £ZZb\ »W)DVCRtf«MI 
0^py5^*»Ktt(ciij*iLT^*PRtc. ^-TP>2 
9liyp^A*^*JStoofc«^C«, SffcKPAT 
^ITPMT^U ^Uf^^/c7P^L,(DMPE 
G tf ^T^-^ROM P EG^-tV^t-^*!^ 
S/cx MPEGtff*f3-^2 4 
Rt^MP EGt-rVtf^-^2 5 iCfc^Ttix 

«jyet)ofct*ictt, y 2 4 a»if 2 5 

arttcHoTt^SiayWJlW^ypy^ixa)^-**^ 
[0 0 6 9] H«U\ 5 I iCO^Tts h^>X#-b 

x h g-/x(D«a:*rpy5/xic«]y »t>ofc»$i*: 

its /Vy7T*=EV 2 3to<DS I 

[0 0 7 0] ***(DfB»Ttt. DVCRW 

£LTl^*:?P^A#»bUfc£*U:. T 7 ^ V^n^- 



*o -r^^b-Sx Ell 0©FDFCD^ h b 0 U:*5i»j7 

[007 1 ] ZO^mmy^Wts DVCR<0Bt«§ 

*U:HJtJ£<0B*M (0"Jx 1«MH) "H (/Vf) " U^/UK 

2frS»SftT<*«£VAUX^-**U:IBIi 
HttttB (REC START) ^iaW»7ftt» (RE 
c END) fc^T^-^&aiLfct^lCx ^v^/U 
-f>?7i-X1 6 tc»S-B:£ Cilery* *iiSc;7 5 
y« "H (/Vf) " L/^l/|cT5o 
[0 0 7 2] ^LTx e« • fflWSIllCtJ^Tli. 7^ 

th-r^chx ^<<=3>2 9^/^>^z/ : E i ; 2 3F*gtDS I 
MPEGbx^-^2 4M 
MP EG^-f>rt7a-^2 5tC*tLTx *tlVtl<D 
/\777^tU24a, 2 5a^U7t^^ 

[0 0 7 3] £fcx **fifi0)JfJ8lTt*s DVCROT- 
KflH»± (STOP) fr*n± (PB) K»bLfc^tC 

^x miSLfc^aui^^y* "h (/w) " u^/utc-r 

f)6l?<a>83S { 7V f *H^7i-X1 6KJ§<$ 
t5i!iT*«t5o CtlU:<fcy* DVCRA^P^7 

BtCfctt^>/^y^7'y : E i ; 2 4 aStf 2 5 a 1*30) x-* 
c7)^'J7 r <t/^y^y^ : E i ; 2 3f*)CDS I ©»*SS**jt 

[0 0 7 4] **Ma«IR?U:* FDFOtfy 

h b 1 tC*M5£75?*lW*ZV*. Ctlti, D V C 
R^MflF^- K^XP-atf+zL-ZHf a-(0BStC 
"H (/vf) " ^iH:t577m4o xIOJ:3% 
£Hf£W(Ctt, MPEGtD I tf^^^-O^Wa^ 

Lx ^OXSjRfta) I e***-J6WWbtfft**TMP 

EGtf7*7P-^2 4<DtH^I3b^«]nTL$do 

T\ SA COM»S77y«BL 

^fbLfc I Wft-^MP EGkf7 r *7 r P-^2 4fr 

[0 0 7 5] W±ttWLfc75^*ia3fC^ro 
T\ NPIty-7/b7l/-<(D7-$7Sys TPttMJ 
7^7l"f©7-*T«« 0 ^fcx NPHNP2«y 

[0 0 7 6] 

rp^5^o»bB*icfiw*iiWb»ff*fflau:fT 



(8) 



^¥9-1 8 6 9 6 8 



[01] *«W*3BfflLfeDVCR©««*Sr5 r Py 
[03] *S5^*aSfflLfcDVCRlCfcHt%75y«:^ 

[0 5] 1 ^*>*/U$M)h5VX#-h;*hy-/x<0 
[06] x7/bf7U^^A^*n^h7VX#-h 



[0 7] 0 4tcfctt^/^y^7 7 ^ : EU 3artflMftA0yft 
[08] ?7/l/f7U^WaiMMP EGbTx*^ 

-^atf M P E g^-^v^-^h-^^^^^^zi 
>co5a^co>sn^'^T0T^ ; 5o 
[09] z-rv^p^-xyx 0 ^^ v<n7*—^?v h^-r 

[01 0] *^=0 1 2 <0fit*4:*lf^<0C I ps\v? 
[011] CI P^^y^-tCfcnt^FMTCDfijyWtffJ 
[W^OfttBJl] 

s^[°]ffiv i o-f i i -myiiiEig 

Sg. 1 6-r^H^7i-7 



[01 ] 



17] 



Video / 

In | 

A/D 



15 

Vldoo / 

Out i 1 1 



■Id /a 



2 




/ 










> 




7 




/ 








ZI> 







Video 



SW1 



.Z 



VAUX 



J? 



fll 



DlgMal In/Out 



y 



6 




6 






/ 


MUITjE 




C H 




— > 


E n c 








/ 




r 



ITiE 



CH 
D a c 



MPEG 

XT*?-* 

X'J7 



MPEG 
I'j7 



CPU*) 



23B 



23C 



23D 



138 



& 
ID 



12] 



77 



VAUX 



YAUX 



CI 



[05] 

Progl Prog2-v Prog 3 Progl Prog 3 Prog2-v Prog2-v Prog 3 Prog2-a 




(•'■T.y^JWl B?"*'"'V'5M H'V'MWH 

P -I : I fj: ■I|::> :^ :: : -1 

MPEG^T**^-^^ 



MPEG^-T'r^T 3 '^-^ 



(9) 



?tiS¥9-1 8 6 9 6 8 



[04] 



[136] 



^7 7 7 



7 □> h 



TV?* 



^7 7- 



v/ 4 



MPEG 



KTSC 



> V ideo 



D/A 



25 



MPEG 



Audio 



Progl Prog2 PAT Progl PMT Prog 2 CAT PMT 
lE>lD:aa l [piP:bb||PID:Q ||PID:»b]|PID:cc ||Plfrbar|PID:01 lrPIDxcl l 



Video Audio 



Video 



0) 



PMT1-PID:cc 
PMT2-PJD:dd 



Prog.1 Vid«o-PID:aa 
Audlo-PID:ab 
ECM-PlD:xx 



(2) PAT 



(3) PMT1(PID:cc) 



Prog 2 Vldoo-PID:bo 
Audlo-PID:bb 
ECM-PID:22 



(4} PMT2(PID:dd) 



Digital In/Out 



[H3] 



VCR*- K 


war-* 


*ii*7 7? 




STOP— PB 


(*U> —NP 


L-*H (laec) 




PB 


NP1^NP2 


L-*H Clsoc) 




pb-*siow 


NP— NP{b»ow) 


L 


L — H 


Slow 


NP(sJow) 


L 


H 


SIow~*PB 


NP(slow)-*NP 




H— L 


PB-CUE/REV 


NP-*TP 


L-H CUec) 


L->H 


CUE/REV 


TPWTP2 


L-*H (laoc) 


H 


CUE/REV 


TP 


L 


H 


CUE/REV—PB 


TP~*NP 


L— H Clsoc) 


H—L 


STOP— CUE/REV 


<$ UV-TP 


L-H (ls*c> 





[09] 



Iquadlet- 4 bytea 



i*-* ft 
1 II I M I 1 1 I I I I I I 



inn 



tcode ey 



ill 



^•y #-CRC 
M I I I M I I I 1 1 I I I 1 I I 



I M I I I I I 1 1 1 t I I I I I I I H I I I I I II I I I 



7*-*CRC 

mum im mm 





CIP^v*-1 


1 1 III 1 


MIIMMIIIMMM 


1 1 MM 


C ip/S.y^f_2 

Ml 11 1 1 1 1 M 1 1 11 M 1 






1 


1 



(10) tfF*W9-1 86 9 68 



[08] 



11 0] 



7P> hi> h'1COfctl±l£ 



S1 



0 


0 


SID 
1 I I I I 


DBS 
I I i 1 1 L L 


FN 

1 


QPC 
i i 


6 
P 


Rsv 

l 


DBC 
1 1 1 1 1 1 1 


1 


0 


FMT 
1 1 1 1 1 


FOF ItJ* 
l l l I 1 l 1 1 I 1 i 1 1 J 1 I 1 1 1 L_l_J_lL 



bo : ^l«77i* 
bi :«i«i7 7? 



b1 



PMT1 t*S1~o 



S2 



PMT1£JLT. yP^vA#-^1 




MPEG k' 7 s * 

tr- 9 £MPEG 



[011] 



FMT(binary) 




000000 


DVCR 


000001 


Reserved 


100000 


MPEG 


111110 


Free (vendor unique) 


111111 


No data 




